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BACKGROUND. In situ breast carcinoma is not so well characterized for men as for

women.

METHODS. Therefore, the authors of the current study compared male and female

in situ and invasive breast carcinomas in the Surveillance, Epidemiology, and End

Results (SEER) database of the National Cancer Institute to document these pat-

terns.

RESULTS. In situ breast carcinomas composed 9.4% of all male (n � 280 of 2984)

and 11.9% of all female breast carcinomas (n � 53,928 of 454,405) during the years

1973–2001. In situ rates rose 123% for men and 555% for women over this time

period; whereas distant disease rates fell for both genders. Median ages at diag-

nosis were 62 years for in situ and 68 years for invasive breast carcinoma among

men, compared with 58 years for in situ and 62 years for invasive breast carcinoma

among women. Papillary in situ and invasive architectural types were more com-

mon among men than women. In contrast, lobular tumors were more common

among women than men. Breast cancer-specific survival was similar among men

and women, whereas overall survival was worse for men than women.

CONCLUSION. In situ male breast carcinoma is a rare disease, occurring at older

ages and with different architectural types than its more common female coun-

terpart. Gender-specific histopathologic differences probably reflect anatomic dif-

ferences among the normal female and vestigial male breast. Rising in situ male

breast carcinoma incidence rates over the past three decades suggest earlier

detection over time, irrespective of mammography, because men do not partici-

pate in routine screening mammography. Worse overall survival for men than

women possibly results from age-dependent comorbid illnesses. Cancer 2005;104:

1733– 41. Published 2005 by the American Cancer Society.*

KEYWORDS: male breast carcinoma, cancer in situ, hormone receptor expression,
prognostic factors.

In a previous study,1 we observed distinct age-specific incidence rate
patterns among women with in situ and invasive breast carcinomas,

noting that in situ disease was more like estrogen receptor (ER)-
negative than ER-positive invasive breast carcinomas. We speculated
that men might demonstrate similar in situ and invasive incidence
rates; but these patterns have not been documented for male breast
carcinoma. Moreover, previous in situ male breast carcinoma studies
have been mostly small case-reports and/or hospital series, using
frequency rather than population-based rates.

We, therefore, examined population-based patterns among men
with in situ breast carcinoma in the large-scale Surveillance, Epide-
miology, and End Results (SEER) program of the National Cancer
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Institute (NCI) to define these patterns and to develop
etiologic hypotheses. To our knowledge, this is the
largest single series of in situ male breast carcinoma,
nearly doubling the previous worldwide experience of
less than 200 patients.2,3

MATERIALS AND METHODS
We used the NCI’s SEER Cancer Incidence Public-Use
database (November 2003) to analyze male and female
in situ and invasive breast carcinomas (InvBC) diag-
nosed during the years 1973 to 2001.4 The SEER pro-
gram provided overlapping 9 and 12 Registry Data-
bases. The 9 Registry Database collected 457,389
breast carcinoma cases (male � 2984 and female
� 454,405) during the years 1973–2001 from SEER’s
original catchment regions, including registries in At-
lanta (GA), Connecticut, Detroit (MI), Hawaii, Iowa,
New Mexico, San Francisco–Oakland (CA), Seattle–
Puget Sound (WA), and Utah. The 12 Registry Data-
base collected 291,333 breast carcinoma cases (male
� 1855 and female � 289,478) breast carcinoma cases
during the years 1992–2001 from SEER’s original 9
registries plus Los Angeles (CA), San Jose–Monterey
(CA), and the Alaskan Native Tumor registries. Al-
though operative for fewer years than the 9 Registry
Database, the 12 Registry Database provided more
information for tumor characteristics and hormone
receptor expression. For example, SEER did not collect
information concerning tumor size, axillary lymph
node status, or histologic grade in a way that could be
linked to the American Joint Commission on Cancer
(AJCC) carcinoma staging system until 1988, and SEER
did not collect data regarding hormone receptor ex-
pression until 1990. We, therefore, used the SEER 9
Registry database for long-term temporal trends and
the SEER 12 Registry database for cross-sectional de-
scriptive statistics, age-specific incidence rates, breast
carcinoma and overall survival. There were n � 280 in
situ male breast carcinoma cases in the SEER 9 data-
base and n � 209 in situ male breast carcinoma cases
in the SEER 12 database.

Incident patient demographics and tumor charac-
teristics were age, tumor size, race, historic SEER
stage, histopathologic subtype, grade, estrogen recep-
tor (ER) expression, and progesterone receptor (PR)
expression. Data were stratified by age � 50 years and
� 50 years to simulate rates occurring before and after
menopause, respectively. Historic SEER stage in-
cluded in situ, local InvBC, regional InvBC, and distant
InvBC. All noninvasive tumors were coded as in situ
lesions. Local disease referred to InvBC confined en-
tirely within the breast. Regional disease referred to
InvBC extending beyond the confines of the breast
into the surrounding chest wall and/or regional axil-

lary lymph nodes. Distant disease included InvBC with
systemic metastases.

SEER used codes from the International Classifi-
cation of Diseases for Oncology 3rd edition (ICD-O-3)
to defined histopathologic subtypes for in situ (behav-
ior code/2) and InvBC (behavior code/3):5,6 In this
analysis, we included only those codes for breast ep-
ithelial carcinomas. Codes for sarcomas and/or lym-
phomas of the breast were excluded: morphology
codes were duct noncomedo carcinoma (ICD-O-3
code 8500), including duct carcinoma of no special
type or not otherwise specified (NST or NOS); duct
comedocarcinoma (ICD-O-3 code 8501); Paget disease
(ICD-O-3 codes 8540-8543); tubular carcinoma (ICD-
O-3 codes 8211); lobular carcinoma (ICD-O-3 codes
8520-8521); medullary carcinoma (ICD-O-3 codes
8510-8512); papillary carcinoma (ICD-O-3 codes 8050,
8260, 8503); mucinous carcinoma (ICD-O-3 codes
8480-8481); other or unknown included all other ICD-
O-3 codes.

Tumor characteristics were arbitrarily categorized
as low risk (relatively favorable) or high risk (relatively
unfavorable) categories. Low-risk or high-risk tumor
characteristics, respectively, were size � 2.0 or � 2.0
cm in diameter, negative or positive axillary lymph
nodes (LN negative or positive), low or high grade,
ER-positive or ER-negative expression, and PR-posi-
tive or PR-negative expression. Histologic grading
conformed to ICD-O-3 convention. We combined
Grade I (well differentiated) with Grade II (moderately
differentiated) into low grade and Grade III (poorly
differentiated) with Grade IV (undifferentiated) into
high grade. Because no centralized laboratory was
used to determine hormone receptor status, each
SEER registry recorded ERs and PRs as positive, neg-
ative, missing, borderline, or unknown. We combined
missing, borderline, and unknown data into one
group, which we designated other or unknown.

Incidence rates with standard errors (SE) were
calculated using SEER stat 5.2.2, age-adjusted to the
2000 U.S. standard and expressed as a ratio with
100,000 man years or woman years. Relative risks for
tumor characteristics were expressed as incidence rate
ratios (RR), where a high-risk characteristic was com-
pared with a low-risk characteristic with an assigned
RR of 1.0. Ninety-five percent confidence limits (95%
CI) were calculated as described by Miettinen and
Nurminen.7 Age-specific incidence rates were charted
on a log–log scale.8,9 Age-specific incidence rates were
stratified by behavior (in situ vs. InvBC) and ER-pos-
itive vs. ER-negative expression. We used the Kaplan–
Meier product-limit method to calculate breast carci-
noma-specific survival and overall (all causes) survival
for each SEER historic stage.10 Cumulative survival
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curves for each SEER historic stage were stratified by
gender and then were compared with the two-sided
log-rank test.11

RESULTS
The 9 original SEER registries collected 457,389 breast
carcinoma cases, 0.7% of which were male (n � 2984)
and 99.3 % were female (n � 454,405), diagnosed
during the years 1973–2001. In situ disease composed
9.4% (280 of 2,984) of all male breast carcinomas and
11.9% (53,928 of 454,405) of all female breast carcino-
mas.

From 1975 (the first year with complete data for
SEER’s 9 original registries) through 2001, total (in situ
plus invasive) breast carcinoma incidence rates in-
creased 29% for men and 58% for women (Table 1, Fig.
1), based upon two 6-year (1975–1980 and 1981–1986)
and three 5-year time periods (1987–1991, 1992–1996,
and 1997–2001). There were temporal increases for in
situ and local InvBC with decreases in regional InvBC
and distant InvBC among both genders. For example
and from 1975 to 2001, in situ rates rose 123% and
555% among men and women, respectively, whereas
local InvBC increased more modestly, 37% and 78%
for men and women, respectively (Table 1). Regional
and distant temporal trends were more variable than

in situ and local disease rates, but in contrast to early
stage disease, late-stage tumors appeared to have a
downward trend for both genders. Among men, re-
gional InvBC increased initially from 1975 to 1987 then
decreased 8.1% from 1987–1991 (0.505 per 100,000) to
1997–2001 (0.464 per 100,000) while distant InvBC de-
creased 41% from 1975 to 2001. Among women, re-
gional InvBC increased until 1981 then fell 16% from
1981–1986 (43.707 per 100,000) to 1992–1996 (36.445
per 100,000), and distant InvBC fell 2% from 1987–
1991 to 1997–2001.

Patient demographic and tumor characteristics
were stratified by in situ and by InvBC for men (Table
2 ) and for women (Table 3) for SEER’s 12 Registry
Database (1992–2001). Median ages at diagnosis were
62 years for in situ and 68 years for InvBC among men,

TABLE 1
Age-Adjusted Breast Carcinoma Incidence Rates per 1000,000 Person-
Years by Gender SEER 9 Registry Databases
(1975–1980 through 1997–2001)

Year

Male breast carcinoma

Total
rate

In situ
rate

Invasive
rate

Local
rate

Regional
rate

Distant
rate

1975–1980 1.017 0.065 0.952 0.455 0.351 0.090
1981–1986 1.046 0.079 0.967 0.418 0.433 0.081
1987–1991 1.223 0.118 1.105 0.463 0.505 0.073
1992–1996 1.234 0.112 1.122 0.550 0.430 0.096
1997–2001 1.313 0.145 1.168 0.622 0.464 0.053
percentage change 29% 123% 23% 37% 32% �41%

Female breast carcinoma

Total
rate

In situ
rate

Invasive
rate

Local
rate

Regional
rate

Distant
rate

1975–1980 106.986 4.863 102.123 49.393 40.375 7.463
1981–1986 123.668 8.421 115.247 58.758 43.707 7.622
1987–1991 149.678 18.090 131.588 78.111 40.802 7.636
1992–1996 154.422 22.963 131.459 83.229 36.445 7.372
1997–2001 169.344 31.858 137.487 87.688 39.078 7.483
percentage change 58% 555% 35% 78% �3% 0%

Total: in situ plus invasive; Invasive: overall invasive; Local: local invasive; Regional: regional invasive;

Distant: distant invasive.

FIGURE 1. Age-adjusted breast carcinoma incidence trends by gender and

stage for the SEER 9 Registry Database during the years 1975 (the first year

with complete data for the 9 original SEER registries) to 2001, based upon two

6-year and three 5-year time periods, respectively. The time periods were

1975–1980, 1981–1986, 1987–1991, 1992–1996, and 1997–2001. (A) Men

and (B) Women.

In Situ Male Breast Carcinoma in SEER/Anderson and Devesa 1735



compared with 58 years for in situ and 62 years for
InvBC among women. Median tumor sizes at diagno-
sis were slightly larger for men than for women for
both in situ and InvBC.

Compared with age at diagnosis � 50 years, inci-
dence rates and RRs for men peaked between ages
70 –79 years for in situ (RR �20.83; 95% CI � 13.58 –
31.95) and � 80 years for InvBC (RR � 54.29; 95% CI
� 44.82– 65.76), respectively. In situ (RR � 8.06) and

InvBC rate ratios (RR � 11.08) for women both peaked
between ages 70 –79 years. RR for Black versus White
race was greater than 1.00 among men and less than
1.00 among women for both in situ and InvBC.

Although there were no cases of tubular, medul-
lary, or mucinous in situ male breast carcinomas, ev-
ery histopathologic subtype of invasive breast carci-
noma was observed among men (Table 2). Conversely,
every histopathologic subtype was noted for both in

TABLE 2
Descriptive Statistics for Certain Tumor Features in the SEER 12 Registry Database among Male Breast Carcinoma Patients Diagnosed
during 1992–2001

Variables Carcinoma in situ Invasive breast carcinoma (InvBC)

Total N � 1855 209 1646
% of total cases 11.3 88.7
Rate (SE) 0.1 (0.10) 0.2 (0.03)
Median age 62 yrs 68 yrs
Median tumor size 1.0 cm 2.0 cm

Demographics N % Rate SE RR 95% CI N % Rate SE RR 95% CI

Age in yrs
� 50 41 19.6 0.030 0.005 1.00 188 11.4 0.144 0.011 1.00
50–59 51 24.4 0.291 0.041 9.70 6.32–14.88 296 18.0 1.686 0.098 11.71 9.70–14.13
60–69 47 22.5 0.405 0.059 13.50 8.75–20.83 430 26.1 3.701 0.179 25.70 21.53–30.68
70–79 51 24.4 0.625 0.088 20.83 13.58–31.95 459 27.9 5.677 0.265 39.42 33.08–46.99
� 80 19 9.1 0.523 0.121 17.43 9.97–30.49 273 16.6 7.818 0.477 54.29 44.82–65.76

Race
White 174 83.3 0.140 0.011 1.00 1342 81.5 1.152 0.032 1.00
Black 19 9.1 0.158 0.039 1.13 0.68–1.88 196 11.9 1.822 0.140 1.58 1.35–1.86
Other 10 4.8 87 5.3
Unknown 6 2.9 21 1.3

Pathology
Morphology

Duct (noncomedo) 102 48.8 0.067 0.007 1.00 1244 75.6 0.872 0.025 1.00
Duct (comedo) 12 5.7 0.008 0.002 0.12 0.07–0.20 7 0.4 0.005 0.002 0.01 0.00–0.01
Paget disease 1 0.5 0.001 0.001 0.01 0.00–0.11 29 1.8 0.022 0.004 0.03 0.02–0.04
Tubular 0 0.0 0.000 NA NA NA 7 0.4 0.005 0.002 0.01 0.00–0.01
Lobular 6 2.9 0.004 0.002 0.06 0.02–0.16 25 1.5 0.018 0.004 0.02 0.01–0.03
Medullary 0 0.0 0.000 NA NA NA 9 0.5 0.005 0.002 0.01 0.00–0.01
Papillary 49 23.4 0.033 0.005 0.49 0.34–0.71 45 2.7 0.031 0.005 0.04 0.03–0.05
Mucinous 0 0.0 0.000 NA NA NA 34 2.1 0.024 0.004 0.03 0.02–0.04
Other or unknown 39 18.7 246 14.9

Nuclear grade
Low 72 34.4 0.048 0.006 1.00 831 50.5 0.584 0.021 1.00
High 23 11.0 0.015 0.003 0.31 0.20–0.50 517 31.4 0.363 0.016 0.62 0.56–0.69
Other or unknown 114 54.5 298 18.1

Hormone receptors
ER

ER positive 21 10.0 0.014 0.003 1.00 1076 65.4 0.755 0.023 1.00
ER negative 4 1.9 0.003 0.001 0.21 0.10–0.47 108 6.6 0.072 0.007 0.10 0.08–0.12
Other or unknown 184 88.0 462 28.1

PR
PR positive 21 10.0 0.014 0.003 1.00 915 55.6 0.645 0.022 1.00
PR negative 3 1.4 0.002 0.001 0.14 0.05–0.41 225 13.7 0.152 0.010 0.24 0.20–0.27
Other or unknown 185 88.5 506 30.7

N: sample size; Rate: age-adjusted (2000 U.S. standard) incidence rate per 100,000-years; RR: rate ratio where a high-risk characteristic is compared with a low-risk characteristic with an assigned RR of 1.0.
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situ and invasive breast carcinomas among women
(Table 3). Ductal noncomedo carcinoma was the pre-
dominant histopathologic subtype for both men (in
situ, 48.8%; InvBC, 75.6%) and women (in situ, 49.4%;
InvBC, 69.0%). Lobular carcinomas composed a
smaller fraction of breast carcinoma for men (in situ,
2.9%; InvBC, 1.5%) than for women (in situ, 11.6%;
InvBC, 8.3%). Conversely, papillary carcinomas were a
larger fraction of breast carcinoma for men (in situ,

23.4%; InvBC, 2.7%) than for women (in situ, 6.2%;
InvBC, 0.6%). Unlike all other morphologic subtypes,
incidence rates for comedocarcinomas and papillary
carcinomas were greater for in situ than for InvBC
among both genders.

Rates and RR for grade and hormone receptor
expression must be interpreted with caution because
of missing data, especially for in situ lesions. With that
said, tumor characteristics were generally more favor-

TABLE 3
Descriptive Statistics for Certain Tumor Features in the SEER 12 Registry Database among Female Breast Carcinoma Patients Diagnosed
during 1992–2001

Variable Carcinoma in-situ Invasive breast carcinoma (InvBC)

Total N � 289,487 46,929 242,549
% of total cases 16.2 83.8
Rate (SE) 26.1 (0.12) 132.5 (0.27)
Median age 58 yrs 62 yrs
Median tumor size 0.8 cm 1.6 cm

Demographics N % Rate SE RR 95% CI N % Rate SE RR 95% CI

Age in yrs
� 50 12,742 27.2 9.68 0.086 1.00 56,899 23.5 42.58 0.179 1.00
50–59 12,370 26.4 66.91 0.602 6.91 6.74–7.08 51,756 21.3 279.94 1.231 6.57 6.50–6.65
60–69 10,219 21.8 76.48 0.757 7.90 7.70–8.11 51,982 21.4 388.93 1.707 9.13 9.03–9.24
70–79 8603 18.3 78.07 0.842 8.06 7.85–8.29 51,957 21.4 471.69 2.069 11.08 10.95–11.21
80� 2995 6.4 43.77 0.800 4.52 4.34–4.71 29,955 12.4 433.04 2.504 10.17 10.03–10.31

Race
White 38,382 81.8 26.89 0.138 1.00 202,824 83.6 138.33 0.309 1.00
Black 3913 8.3 23.43 0.378 0.87 0.84–0.90 20,320 8.4 120.29 0.854 0.87 0.86–0.88
Other 4090 8.7 18,053 7.4
Unknown 544 1.2 1352 0.6

Pathology
Morphology

Duct (noncomedo) 23,160 49.4 12.85 0.085 1.00 167,269 69.0 91.58 0.225 1.00
Duct (comedo) 8660 18.5 4.81 0.052 0.37 0.37–0.38 4392 1.8 2.43 0.037 0.03 0.03–0.03
Paget disease 167 0.4 0.09 0.007 0.01 0.01–0.01 1873 0.8 1.02 0.024 0.01 0.01–0.01
Tubular 15 0.0 0.01 0.002 0.00 0.00–0.00 3877 1.6 2.15 0.035 0.02 0.02–0.02
Lobular 5450 11.6 3.08 0.042 0.24 0.23–0.25 20,057 8.3 10.93 0.077 0.12 0.12–0.12
Medullary 3 0.0 0.00 0.001 0.00 0.00–0.00 2508 1.0 1.38 0.028 0.02 0.01–0.02
Papillary 2901 6.2 1.59 0.030 0.12 0.12–0.13 1550 0.6 0.83 0.021 0.01 0.01–0.01
Mucinous 19 0.0 0.01 0.002 0.00 0.00–0.00 6343 2.6 3.39 0.043 0.04 0.04–0.04
Other or unknown 6554 14.0 34,680 14.3

Nuclear grade
Low 12,764 27.2 7.09 0.063 1.00 118,321 48.8 64.77 0.189 1.00
High 10,046 21.4 5.60 0.056 0.79 0.77–0.81 78,805 32.5 43.17 0.154 0.67 0.66–0.67
Other or unknown 24,119 51.4 45,423 18.7

Hormone receptors
ER

ER positive 4727 10.1 2.62 0.038 1.00 145,403 59.9 79.54 0.209 1.00
ER negative 1464 3.1 0.81 0.021 0.31 0.29–0.33 43,586 18.0 23.98 0.115 0.30 0.30–0.30
Other or unknown 40,738 86.8 53,560 22.1

PR
PR positive 4081 8.7 2.26 0.035 1.00 121,698 50.2 66.64 0.192 1.00
PR negative 1908 4.1 1.06 0.024 0.47 0.44–0.49 60,926 25.1 33.39 0.136 0.50 0.50–0.51
Other or unknown 40,940 87.2 59,925 24.7

N: sample size; Rate: age-adjusted (2000 U.S. standard) incidence rate per 100,000 woman-years; RR: rate ratio where a high-risk characteristic is compared with a low-risk characteristic with an assigned RR of 1.0.
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able for men than for women. For example, in situ RR
for high grade compared with low grade was lower for
men (RR�0.31) than for women (RR � 0.79). Likewise,
InvBC RR for high grade compared with low grade was
slightly less for men (RR � 0.62) than for women (RR
� 0.67). We noted similar patterns for hormone recep-
tor expression.

Age-specific incidence rate curves for men and for
women are shown in Figure 2 for the SEER 12 Registry
Database (1992–2001). Age-specific rates for total
breast carcinoma and for InvBC overall among men
generally increased steadily with advancing age,
whereas among women they increased rapidly until
age 50 years then continued to rise at slower rates,
with decreases at the oldest ages. Rates for ER-positive
InvBC tumors paralleled rates for InvBC overall
among both sexes. Among men, rates for ER-negative
InvBC increased rapidly until age 50 years, and then
continued to rise at a slower rate. Among women,
rates for ER-negative InvBC tumors increased rapidly
until age 50 years, and then flattened and fell. For both
sexes, rates for in situ tumors overall were parallel to
rates for ER-negative InvBC.

Historic SEER stage-specific breast carcinoma
(figure 3) and overall survival (figure 4) were stratified
by gender for the SEER 12 Registry Database (1992–
2001). Breast carcinoma-specific survival was similar

among men and women for all stages. Conversely,
overall (all cause) survival was worse among men
compared to women for in situ, local InvBC, and re-
gional InvBC, but not for distant InvBC.

DISCUSSION
In situ breast carcinoma is not as well documented
among men as it is among women, probably because
of its rarity and lack of routine surveillance. For exam-
ple, breast carcinoma is 100 times less common in
men than women, and in situ lesions compose a
smaller fraction of male than female breast carcino-
mas (11% vs. 16%, Tables 2 and 3, respectively).3,12

Moreover, most in situ female breast carcinomas are
screen-derived,13 whereas men do not participate in
routine screening mammography.

Giordano et al. recently reported a 26% increase in
male breast carcinoma incidence overall, based upon
5-year increments and including all tumor stages.14

The explanation for this increase was unclear. Nota-
bly, our Figure 1 showed temporal increases for in situ
and local InvBC with decreases in regional InvBC and
distant InvBC, among men as well as women. So, the
overall male breast carcinoma trend reported by Gior-
dano et al. appears to be predominantly occurring in
early stage tumors.15,16 The reciprocal divergence be-
tween early stage and late-stage disease rates suggests
earlier detection over time17 for both male and female
breast carcinomas.

Whereas the rapid rise for in situ female breast
carcinomas during the 1980s undoubtedly resulted
from increases in screened-derived occult or “asymp-
tomatic” tumors,13 the rise for in situ male breast
carcinomas could not be attributed to screening
mammography because men do not participate in
routine screening programs. However, heightened
awareness of breast carcinoma in general might have
resulted in earlier detection of “symptomatic” male in
situ and localized tumors because of easier detection
of small lesions in men than in women because men
have less breast tissue.18,19 These findings for in situ
breast carcinoma among men suggest that some of the
increase for in situ breast carcinoma among women
may also be attributed to factors other than screening
mammography.

Among men, in situ and InvBC were more com-
mon in Blacks than in Whites with RRs of 1.13 and
1.58, respectively (Table 2); whereas among women, in
situ and InvBC were more common in Whites than in
Blacks with RRs of 0.87 and 0.87, respectively (Table
3).20 The morphologic spectrum for in situ breast car-
cinoma also was markedly different among men and
women. Comedo, tubular, lobular, medullary, and
mucinous in situ lesions were either less common or

FIGURE 2. Age-specific breast carcinoma incidence rates by estrogen

receptor (ER) expression among men and women in the SEER 12 Registry

Database during the years 1992–2001.
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absent among men compared to women, whereas in
situ papillary lesions were relatively more common
among men than women.

Gender-related differences for certain morpho-
logic types of breast carcinoma probably reflected an-
atomic and hormonal differences among men and
women. For example, the majority of female breast
carcinomas are thought to arise from the terminal
duct lobular unit (TDLU),21 which differentiates only
under the influence of estrogens. In the absence of
excess estrogens from conditions such as Klinefelter
syndrome and liver disease, the vestigial male breast
has only larger epithelial ducts.22 Therefore, the in situ
and InvBC morphologic patterns observed in male
breast carcinoma resembled those present in the more
central ducts of the female breast, which are predom-

inantly of the papillary type.23 These papillary tumors
may be relatively hormone-independent and tend to
persist with advancing age.24,25 Indeed, consistent
with hormone-independent carcinogenesis,26 advanc-
ing age was a steady risk factor for male breast carci-
noma overall (Fig. 2). In contrast, age-specific inci-
dence rates for female breast carcinoma overall
increased rapidly until age 50 years then rose more
slowly, suggesting an important etiologic role for car-
cinogenic events and/or exposures operating before
menopause.27,28

Advancing age may also explain gender-related
differences between overall survival (Fig. 4). Median
age at diagnosis was significantly higher (P � 0.001)
among men compared to women (Tables 2–3), and
age-related comorbid illnesses could very possibly im-

FIGURE 3. SEER historic stage-specific actuarial breast carcinoma survival by gender for the SEER 12 Registry Database during the years 1992–2001. (A) In situ

breast carcinomas; (B) Local invasive breast carcinoma; (C) Regional invasive breast carcinoma; (D) Distant invasive breast carcinoma.
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pact older men more than younger women.29 Not-
withstanding worse overall survival, breast carcinoma-
specific survival was no different for men than for
women (Fig. 3), consistent with the relatively favorable
tumor characteristics among men (Table 2).

The strength of this study was its large-scale pop-
ulation-based design. Limitations included lack of
central pathologic slide review and incomplete and
nonstandardized criteria for ER evaluation, possibly
making some conclusions suspect. Although the large-
scale population-based design of SEER databases
should theoretically balance the diagnostic variations
among pathologists and laboratories for the 12 SEER
registries, future prospective studies may be required
to corroborate our retrospective observations. Infor-
mation regarding method of detection also would

have been useful for this in situ breast carcinoma
study. However, SEER does not record method of de-
tection, and, of course, all male breast carcinoma
would be symptomatically derived.

In summary, in situ male breast carcinoma may
provide a conceptual breast carcinoma model apart
from female-related reproductive risk factors, hor-
mone exposures, and screening mammography. For
example, gender-related differences in histopatho-
logic types suggest an important etiologic role for the
estrogen-dependent TDLU, which is absent in men
and present in women. Temporal trends suggestive of
early detection over time for both genders suggest that
screening mammography can not totally account for
rising in situ breast carcinoma rates for either men or
women. Although rare, continued population-based

FIGURE 4. SEER historic stage-specific actuarial overall survival (all causes) by gender for the SEER 12 Registry Database during the years 1992–2001. (A) In

situ breast carcinoma; (B) Local invasive breast carcinoma; (C) Regional invasive breast carcinoma; (D) Distant invasive breast carcinoma.
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surveillance for male breast carcinoma is certainly just
as warranted and important as it is for women.

REFERENCES
1. Anderson WF, Chu KC, Devesa SS. Distinct incidence pat-

terns among in-situ and invasive breast carcinomas, with
possible etiologic implications. Breast Cancer Res Treat.
2004;88:149 –159.

2. Hittmair AP, Lininger RA, Tavassoli FA. Ductal carcinoma in
situ (DCIS) in the male breast: a morphologic study of 84
cases of pure DCIS and 30 cases of DCIS associated with
invasive carcinoma: a preliminary report. Cancer. 1998;83:
2139 –2149.

3. Cutuli B, Dilhuydy JM, De Lafontan B, Berlie J, Lacroze M,
Lesaunier F, et al. Ductal carcinoma in situ of the male
breast. Analysis of 31 cases. Eur J Cancer. 1997;33:35–38.

4. SEER. Surveillance, Epidemiology, and End Results (SEER)
Program. Public-Use Database (1973–2001), National Can-
cer Institute, DCCPS, Surveillence Research Program, Can-
cer Statistics Branch, based on the November 2003 submis-
sion. 2004.

5. Berg JW, Hutter RV. Breast cancer. Cancer. 1995;75(1 Suppl):
257–269.

6. SEER. ICD-O-3 coding materials. Bethesda: National Cancer
Institute, 2004.

7. Miettinen O, Nurminen M. Comparative analysis of two
rates. Stat Med. 1985;4:213–226.

8. Armitage P, Doll R. The age distribution of cancer and a
multi-stage theory of carcinogenesis. Br J Cancer. 1954;8:1–
12.

9. Armitage P, Doll R. A two-stage theory of carcinogenesis in
relation to the age distribution of human cancer. Br J Can-
cer. 1957;11:161–169.

10. Kaplan EL, Meier P. Nonparametric estimation from incom-
plete observations. J Am Stat Assoc. 1958;53:457– 481.

11. Peto R, Peto J. Asymptomatically efficient rank invariant test
procedures. J R Stat Soc A. 1972;135(A):185–198.

12. Cole FM, Qizilbash AH. Carcinoma in situ of the male
breast. J Clin Pathol. 1979;32:1128 –1134.

13. Claus EB, Stowe M, Carter D. Breast carcinoma in situ: risk
factors and screening patterns. J Natl Cancer Inst. 2001;93:
1811–1817.

14. Giordano SH, Cohen DS, Buzdar AU, Perkins G, Hortobagyi
GN. Breast carcinoma in men: a population-based study.
Cancer. 2004;101:51–57.

15. Anderson WF, Devesa SS. Breast carcinoma in men [corre-

spondence]. Cancer. 2004;103:432–433. [Reply, 2004;103:433–
434].

16. Giordano SH, Buzdar AU, Hortobagyi GN. Author reply.
Cancer. 2004;103:433– 434.

17. Chu KC, Tarone RE, Kessler LG, Ries LAG, Hankey BF, Miller
BA, et al. Recent trends in U. S. breast cancer incidence,
survival, and mortality rates. J Natl Cancer Inst. 1996;88:
1571–1579.

18. Stalsberg H, Thomas DB, Rosenblatt KA, Jimenez LM, Mc-
Tiernan A, Stemhagen A, et al. Histologic types and hor-
mone receptors in breast cancer in men: a population-based
study in 282 United States men. Cancer Causes Control.
1993;4:143–151.

19. Camus MG, Joshi MG, Mackarem G, Lee AK, Rossi RL, Mun-
son JL, et al. Ductal carcinoma in situ of the male breast.
Cancer. 1994;74:1289 –1293.

20. Anderson WF, Althuis MD, Brinton LA, Devesa SS. Is male
breast cancer similar or different from female breast cancer?
Breast Cancer Res Treat. 2004;83:77– 86.

21. Wellings SR. A hypothesis of the origin of human breast
cancer from the terminal ductal lobular unit. Pathol Res
Pract. 1980;166:515–535.

22. Koc M, Oztas S, Erem MT, Ciftcioglu MA, Onuk MD. Invasive
lobular carcinoma of the male breast: a case report. Jpn
J Clin Oncol. 2001;31:444 – 446.

23. Rosen PP, Oberman HA. Tumors of the mammary gland,
vol. Third series Fascicle 7. Washington, D. C.: Armed Forces
Institue of Pathology, 1993.

24. Anderson WF, Chu KC, Chang S, Sherman ME. Comparison
of age-specific incidence rate patterns for different his-
topathologic types of breast carcinoma. Cancer Epidemiol
Biomarkers Prev. 2004;13:1128 –1135.

25. Stalsberg H, Thomas DB. Age distribution of histologic types
of breast carcinoma. Int J Cancer. 1993;54:1–7.

26. Pike MC, Krailo MD, Henderson BE, Casagrande JT, Hoel
DG. “Hormonal” risk factors, “breast tissue age” and the
age-incidence of breast cancer. Nature. 1983;303:767–770.

27. Brinton LA, Lacey J, Devesa SS. Epidemiology of breast
cancer. In: Donegan WL, Spratt JS, editors. Cancer of the
breast, 5th ed. Philadelphia: Saunders, 2002:111–132.

28. Pike MC, Spicer DV, Dahmoush L, Press MF. Estrogens,
progestogens, normal breast cell proliferation, and breast
cancer risk. Epidemiol Rev. 1993;15:17–35.

29. Donegan WL, Redlich PN, Lang PJ, Gall MT. Carcinoma of
the breast in males: a multiinstitutional survey. Cancer.
1998;83:498 –509.

In Situ Male Breast Carcinoma in SEER/Anderson and Devesa 1741


